All reagents and solvents were purchased from Fluka or Sigma-Aldrich and used as received, except 5-iodo deoxyuridine (Rasayan Inc., Encinitas, CA, USA) and DNA synthesis reagents (Glen Res., Cambio, Cambridge, UK or Link Technologies. Ltd., Bellshill, Scotland). NMR spectra were recorded on Varian Gemini VXR400; chemical shifts (δ) are indicated in ppm, relative to the solvent signals of the partially deuterated nuclei of chloroform-d1 (δ = 7.26 ppm). Absorbance and emission spectra were recorded on Perkin-Elmer Bio-Lambda II spectrometer and FluoroMax-2, respectively. Molar extinction coefficients (ε) are referred to a cell path of 1 cm at 260 nm for oligonucleotides. MALDI-ToF MS were measured on Perseptive Biosystems Voyager-DE PRO. CD spectra were recorded using a Chirascan Circular Dichroism Spectrometer. The data was given in mdeg and corrected to delta epsilon using the formula ∆ε = θ / (10 x conc. x pathlength x 3298); conc. is in mol/litre, pathlength is 1 cm. To a solution of 5'-O-DMT-iodouracil 1 (374 mg, 0.57 mmol, 3 eq) in DMF (4 ml) with molecular sieves (4 Å), CuI (29.2 mg, 0.45 mmol, 80 %) was added in the dark under Argon. TEA (0.16 ml, 0.76 mmol, 4 eq.) was added when all the CuI was dissolved. The acetylene porphyrin 2 (200 mg, 0.19 mmol, 1eq) was dissolved in DMF (4 ml) and added to the mixture. Finally, 88.5 mg (0.23 mmol, 40%) of Pd(PPh 3 ) 4 was added, and the reaction mixture was stirred under argon for 48 h. The solution was diluted with EA (80 ml), washed with a solution of H 2 O/NaCl (1:1, 6×35 ml) and dried over Na 2 SO 4 . Evaporation of the solvent at reduced pressure, followed by a chromatography column on silica gel (gradient of DCM/MeOH from 100:0.5 to 100:1) afforded the 5'-O-DMT-dU ZnDPP (294 mg, 0.18 mmol, 98%) as a purple solid. 
5-Porphyrinyl-2'-deoxy-5'-DMT-dU
To a solution of 5'-O-DMT-iodouracil 1 (374 mg, 0.57 mmol, 3 eq) in DMF (4 ml) with molecular sieves (4 Å), CuI (29.2 mg, 0.45 mmol, 80 %) was added in the dark under Argon. TEA (0.16 ml, 0.76 mmol, 4 eq.) was added when all the CuI was dissolved. The acetylene porphyrin 2 (200 mg, 0.19 mmol, 1eq) was dissolved in DMF (4 ml) and added to the mixture. Finally, 88.5 mg (0.23 mmol, 40%) of Pd(PPh 3 ) 4 was added, and the reaction mixture was stirred under argon for 48 h. The solution was diluted with EA (80 ml), washed with a solution of H 2 O/NaCl (1:1, 6×35 ml) and dried over Na 2 SO 4 . Evaporation of the solvent at reduced pressure, followed by a chromatography column on silica gel (gradient of DCM/MeOH from 100:0.5 to 100:1) afforded the 5'-O-DMT-dU ZnDPP (294 mg, 0.18 mmol, 98%) as a purple solid. The protected 5'-O-DMT-dU ZnDPP (146 mg, 92 µmol, 1 eq) was co-evaporated three times with dry pyridine, and dried on the vacuum line overnight. The product was dissolved in dry DCM (2 ml) with molecular sieves (4Å, powder) and stirred for an hour in dark. Then, DIPEA (70 µl, 368 µmol, 4 eq) and 2-CEP-Cl (62 µl, 276 µmol, 3 eq) were added and the reaction mixture was stirred 2.5 hours under argon and in the dark. The mixture was evaporated and put directly on a chromatography column (DCM/EA, 1:1) under argon. The 5'-O-DMT-dU ZnDPP phosphoramidite 1 (131 mg, 73 µmol, 80%) was obtained as a purple solid which was kept under argon and in the dark. 
DNA Synthesis and purification
The oligonucleotides were synthesized on an Applied Biosystems Expedite synthesizer on solid support (Glen Research, CPG, pore size 500 Å) on a 1.0 µmol scale. The synthesis was carried out in the standard mode using 2-cyanoethyl-N,N-diisopropylphosphoramidites. The coupling time for incorporation of the modified nucleotide was increased from 40 s to 600 s using a 25 mM solution of 1 in DCM-MeCN 1:1. The synthesis was carried out in trityl-ON mode using F-DMT-dC/dT-CE (Glen Res.) as last nucleotide for the fluorous affinity purification.
were purified using fluorous affinity chromatography as described in the manual (Glen Research). All measurements were done in 100 mM NaCl, 50 mM KH 2 PO 4 , pH 7.0, c(ODN) = 10 -6 . For the hybridisation of the porphyrin strands 2-4 onto beads, the following sequence was synthesised on oligo-affinity support (OAS, Glen Res.): FigS2: UV-vis spectra of the porphyrin-DNA strands as single strands at 15°C and 80°C, and as double strands at 15°C (exc. 6: single strand only). 
